NodeMCU unit that upload the data on BLYN app. These robots also have capability of sending live videos using wireless camera. The paper also consists of development of hardware along with simulation results of the system.
Introduction
For ease of human work now day's robots are being utilized for various applications because in number of cases it is not feasible for humans to interact with the landmines, nuclear reactor, mines etc. A single robot designed to perform multiple function may achieve predefined task but at the same time failures of this robot result to be more dangerous for the mission [1] . Ying TAN et. al has given the example of ant colonies, school of fishes; bird crowd etc. and concluded that in this nature various species from a long time ago taking the advantage of swarm power to survive from cruel nature instead of wisdom of individuals and [2] . Swarm robotics has great application in search and rescue missions. Search and rescue missions can be dangerous for humans because most of the time they remain unaware of the situation, they don't know what is happening there, how many enemies they have in the affected area or what are the environmental conditions like fire, any hazardous gases etc. So instead of sending human we can send multiple robots for gathering information. Markus Bernard et. al has given a system based on aerial robot for search and rescue missions which are autonomous [5] . In ant colonies, several groups are made according to the role given. Ants communicate with each other using pheromone, sound, and touch [3] . Like bee colonies, in swarm, the agents complete the complex tasks by developing co-ordination between agents. In swarm, robots have to stick together in order to achieve the success, so there should be a communication mechanism or technique for this. Patrick Benavidez et. Al for different application in swarm communication and navigation provide a feasible solution. He used XBee-PRO radio modems for inter-swarm communication [4] . In this system, we are using Zigbee modems for inter communication between robots. It operates on 2.4 GHz band. It can operate in half duplex and duplex mode. In search and rescue missions, it is necessary to have control over the robots, there should be a synchronization between the motors otherwise it will take robot away from the target. Manoj Kushwah et. al says that the PID controller is one of the most commonly used compensating controller for nonlinear systems [6] . Ritu Soni et. al says that PID controllers can commonly utilized for motor control application because of their simplicity. PID controllers use mathematical models for control applications and utilizes in reducing the steady state error and to improve the dynamic response [7] . But to find proper PID controller for particular application is tedious task [8] . A lot of methods have been proposed for tuning PID controller with respect to time. Ziegler-Nichols tuning method is mostly used because most of the time it is difficult to find best control parameters for PID controller [9] . ]. So in recent years, many techniques for optimizing the control parameters for PID controller have been developed such as neural network [10] , fuzzy logic, neural-fuzzy logic [11] etc. Other methods for tuning PID inspired form nature such as genetic algorithm (GA) [12] , particle swarm optimization [13] , and ant colony optimization [14] have developed in recent years. Mishra A. K et al says by using artificial bee colony optimization technique, we can design and tune parameter of PID controller to get better dynamic and static performance [15] . The paper described a path-finding robot using ultrasonic range finder sensor. This robot is able to learn the maze and corresponding finds the path.PID (Proportional Integral Derivative) controllers are best utilized to find out the controller parameter and most preferably used in all industry around the globe due to their robustness, applicability to a variety of processes and due to their simplicity. PID controller used the mechanism of Control Loop Feedback which continuously calculates the Error value between the desired value and a measured process variable.
Where the Kp, Ki, and Kd are all non-negative and are various coefficients for the proportional, integral and derivative where p represent the error value and the control output depend upon the error input if the error input is large and positive the corresponds control output also be large and i denotes for the past values of the error and d accounts for the future value of the error. The equation below gives the transfer function of the PID controller:-
Where Kp is the Proportional gain, Ki is the Integral Gain and Kd is the Derivative Gain. 
Hardware Development

Proposed System
The signal flow block diagram of the proposed system is shown in the figure 2. The proposed system consists of two robots on which a fire sensor, temperature sensor, gas sensor and a Wi_Fi camera is attached. A magnetic compass will be attached to each robot for following a particular direction. An ultrasonic sensor is used for maintaining a particular distance between the robots. So our proposed system will help rescue team in gathering information of the parameters related to that area instead of facing the situation directly.
PID Controller
PID controller is required to find out the best controller parameters like K p , K i , K d . PID controllers are widely used in industries because of their simplicity in structure, robustness and applicability to a variety of processes. PID controller is tuned to obtain desired closed loop performance, based on the dynamic model of system and then implement the results using suitable platform to program the valid values. PID is a feedback based controller which gets the error value and calculates the output based on the characteristics of the error [17] . The transfer function for PID controller is given by equation as below: 
Set point
Robot Section
The given below Figure3 shows the signal flow block diagram of the robot. When robots are sent into the affected area, they follow a particular direction by using magnetic compass. While moving, gas sensor, temperature sensor and fire sensor will collect the information of presence of any hazardous gas, temperature of that area and presence of fire respectively and this information will be wirelessly sent by RF modem to a receiving device which is kept with the rescue team. Ultrasonic sensor is used to keep both the robots in fitness distance (it is the distance which a robot eager to keep with another robot in swarm [16] ). Wi-Fi camera is used to get the live video of the area.
It is required to have synchronization between the motors of the robot, the motors of robot should move with same and desired speed. So for this, we have used PID technique to achieve desired speed of motors. Figure 5 shows the signal flow block diagram of the receiving section of system. This part of the system will be kept with the rescue team. Here RF modem will receive the information from the robots and the microcontroller will show this information with the help of display unit. When data is received at the hand held device then it fed to the NodeMCU to communicate with the http protocol. Before sending the data to the cloud we need to configure out BLYNK platform in order to manage the data receiving from the base station. BLYNK uses a hierarchical structure to group and manage the data. The steps shown in the figure are very fast and we can do them only once. It represents the physical device that we are using to send and receive the data. The configuration steps are completed then we are connecting our controller device to BLYNK and starts sending data over the aap. 4. Incrementally builds a solution and local pheromone update.
Hand Held Device
5 Update the best solution.
6. Update a global pheromone.
7. The steps from 3 to 6 repeated continuously until the maximum iteration reached.
8. Get the optimized values of Kp, Ki and Kd.
Implementation of PID and ACO
First PID is used to get control parameters, then ACO is implemented to optimize the value of Kp, Ki, Kd to get the best value.
The value of control parameter of PID controller after applying PID+ACO is = 2.75462732042938 = 0.608721640263219
The simulation part is shown below for PID and ACO technique. Power supply For robots and receiving device, all the devices operates on 5V accept dc motors which operate on 9V, so 9V battery is used with 7805 regulator to achieve 5V and LED is connected as indicator. The experimental setup can be divided into two parts-one is robot section and another is hand held device which is a receiving section. Figure 13 shows robot section which consists of two robots. These robots consist of fire sensor, gas sensor, temperature sensor, magnetic compass, ultrasonic sensor and Zigbee modem. Figure 14 show the robot control platform develpoed over the Blynk aap these radion button trasit the digitally value to the internet incorporated hardware where various conditional algorithm is developed to take action correspondes to the digiotal value received.
Components Detail
Result and Discussion
In this paper, an effective solution is provided to help in surveillance and rescue missions. It is observed that the robots are capable of sensing temperature, status of fire and presence of hazardous gases if any presents. System is also sending the information to the hand held device. The handheld device incorporated with NodeMCU upload the data to the Blynk app. Robot can be controlled through Blynk app that is communicated with the hardware. The system is designed using various hardware and software techniques which are ecofriendly and economical. It is also observed that the PID and ACO technique used in this paper is capable of synchronizing the speed of motors. The system is useful in gathering information of a place which has gone through any attack or terrorism activity and this information will help the army or rescue team in making their strategies. Ms. Anita Gehlot has more than 10 years of teaching experience in embedded systems and wireless sensor networks. She has 10 patents in her account. She has published more than fifty research papers in refereed journals and conferences. She has organized a number of workshops, summer internships and expert lectures for students. She has been awarded with certificate of appreciation from University of Petroleum and Energy Studies for exemplary work. She has published a book on "Embedded System based on Atmega Microcontroller" with NAROSA publication house, "Arduino based Embedded System" with CRC press. He is editor to a special issue published by AISC book series, Springer with title "Intelligent Communication, Control and Devices 2017. 
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